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INTRODUCTION 


1. INTRODUCTION 
, 

Acute Respiratory Infections (ARI) constitutes a group of 
conditions which are complex and heterogenous caused by a 
great variety of pathogens including bacteria and viruses. 

The group includes influenza, sinusitis, acute otitis 
media, tonsillitis, epiglotitis, laryngitis, tracheitis, acute 
bronchitis, bronchiolitis and pneumonia. Others like measles, 
diphtheria, whooping cough and childhood tuberculosis are 
preventable with immunizations and have been included in the 
Expanded Programme of Immunization (EPI). 

/it is estimated that 93% that is 14 million deaths of 
children under five years of age occur in developing countries 
of which one-quarter to one-third are due to ARI. Of these it 
is estimated that 0.8 million (18.6% of all ARI deaths) occur 
in first month of life. 

According to Registrar General of India, ARI accounts for 


Se a 


14.3% of deaths during infancy and 15.9% of deaths between 1 
to 5 years of age. The available community . baeed studies 
Lidicate that ARI is a significant cause of mortality 
accounting for 20 to 29% of all deaths. Mortality rates 
associated with ARI in infants from the developing countries 
is 1000 per 100,000 live births/ 

/On an average, a child in urban area gets 5 to 8 episodes 


of ARI annually during the first five years of life. At this 


estimated rate, ARI is a considerable strain on our crowded 


hospital and health centres accounting for about 25 to 30% of 
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consultations and around 25% of total hospita! admissions. The 
risk of an Indian child dying of ARI is 30-75 times more than 
that of his suinipoanet in developed countries // 

In developed countries ARI are the cause of about 10 to 
15% of all infant deaths “Data collected by WHO from 88 
countries representing one-fourth of the world population 
indicate that there are over 6,66,000 deaths from ARI every 
year. On the assumption that mortality rates in non-reporting 
countries are similar to these 88 countries, it is estimated 
that about 2.2 million deaths, from ARI occur throughout the 
world every tant 

India has endorsed the policy of providing health by 
adopting Primary Health Care in consonnance with Alma Ata 
declaration to achieve Health For All by 2000 A.D. One of the 
major targets is the reduction of Infant mortality rate from 
95 to 60 per 1000 and pre-school mortality rate from 30 to 10 
8 ; ERE EAS EE Cin 

In order to achieve the above mentioned goals, efforts 
towards universalisation of immunisation, promotion of oral 
rehydration salts, provision of potable drinking water have 
already been initiated, but the above efforts still leave 
untouched a major cause of infant and child death that is 
Acute Respiratory Infection. 

Until recently the ARI have received relatively little 
attention but many developing countries are now recognizing 


the magnitude of the problem and trying to seek ways to deal 


with it. 


The government of India has launched pilot ARI control 
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programmes in small pockets in India, but the epidemiological 

data related to the magnitude and the risk factors of ARI in 
i] 

rural areas is scanty in India hence it is necessary to 


generate a thorough database through studies carried out in 


rural population. 
This longitudinal study is an attempt made to study the 


epidemiological data related to the magnitude and the risk 


factors of ARI in a rural population. 


AIMS AND OBJECTIVES 


To 


To 


2. AIMS AND OBJECTIVES 
i 
study the epidemiological factors responsible for ARI. 
determine the morbidity due to ARI. 
determine the mortality due to ARI. 
find out the seasonal variation of ARI. 


find out the case fatality rate of ARI. 
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3B. REVIEW OF LITERATURE 


Various environmental and host factors have been 
associated with an increase in risk of ARI morbidity and 
mortality. 

The environmental factors are over-crowding, large 
family, high population density, poor housing, low socio- 
economic status, chilling, winter season, domestic air 
pollution caused by indoor wood burning, etc. 

The host factors are early discontinuation or non- 
availability of breast feeding, poor nutritional status and 
absence of immunisation against specific respiratory illnesses 


such as measles, whooping cough and diphtheria. 


Episodes Rate: 


Community based studies show that ARI is indeed very 
common and constitutes a major cause of childhood morbidity. 
Episode rate per child per year of ARI is seen to vary from 
place to place depending on various climatic factors, 


urban/rural environment etc. 


/ A’ longitudinal study by Datta Banik ND et ai, (1969), in 
an urban area showed that a child during the first five years 


of life suffers from 5 to 7 episodes per year of respiratory 


Gaanene / 


Kumar V, (1987), stated in his study an overal] number of 
episodes per child per year as 3.47. 3.9 per child was the ARI 


morbidity reported by Sharma V el al, (1979). 


Gulati PV, (1977), reported that the morbidity rate was 
2.2 per child per year. In an urban area of Punjab, Gupta KB 
et al, (1980) noted the morbidity rate as 2.5 per child per 
year. An ARI morbidity rate of 1.3/child/year was noted by 
Walia BNS et al, (1988). The average duration of the episode 
was 6 days. 

“4 The episode rate of ARI is seen to be lower tin rural 

areas in comparision to urban Ba te hg KK, (1989), too 
stressed that the incidence of ARI was higher in urban areas 
as compared to rural areas. 

A study carried out by Aggarwal DK and Katyar GP, (1981) 
noted that incidence of morbidity and mortality was higher in 
urban slums and rural children as compared to urban group. 

F pata from Urban hospital show that ARI is responsible for 
12.4% of infant deaths and 18.8% of deaths among 1-4 years. 
The similar rate for rural areas are 14.8% and 22.4% 
respectively. Leowski J, (1986) also states that children from 
urban areas experienced lower mortality then rural children. 

In a prospective case study conducted in a rural area of 
Bullab garh block (Haryana), Reddiah VP and Kapoor SK, (1988) 
found that there were 3.67 attacks of ARI per child per year. 

/ The percentage of moderate and severe attacks in their study 


were 14.7% of the total ARI aPraeTe / 


Age: 


/ route Respiratory Infections most commonly occur in the 


first year of life, followed by 1 to 4 year age group, This 
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was noted in a study carried out in urban Delhi by Datta Banik 
ND et al, (1969) where the incidence was 81/1000 during the 
first year of ade and then 68,67,67 and 37/1000 during 
subsequent 4 years. 

At is estimated that 0.8 million (18.6% of all ARI 
deaths) occur in first month of bite/ Garenne M et al, (1992) 

Paitwari AK et al, (1988) noted in the hospital based 
report that majority of the ARI cases were infants. 

Avila MM et al, (1989) in their study found that 3-8 
months old age group had highest frequency of ARI and 
accounted for 56% of total cases. Not only is there increased 
frequency of ARI episodes in infants but mortality of ARI is 
also more. ARI accounts for 14.3% of deaths during infancy & 
15.9% of deaths between 1 to 5 years of age. 

The study carried out in rural Haryana by Kumar V & Kumgar 
L, (1983) and in semi-urban areas of Vellore by Kamath KR et 
al, (1969), showed distinctly, higher ARI morbidity between 


the age of 1-2 years of age. 


Sex: 

Walia BNS et al, (1988) Pah Ss significant difference 
in the ARI frequency between boys and ae’ Datta KK, (1989) 
too observed no difference with regard to ARI on the basis of 
sex. 

“ther studiesy carried out by Narian JP & Sharma T.D., 
(1987), Narian JP (1987); and Narian JP and Sehgal PN, (1987) 


noted that/males are affected more than females with M:F ratio 


of age 
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Also in a hospital based report Patwari AK et al, (1988) 
noted that males are affected more than females, the ratio 


being 1.8:1.0. 


Birth Order: 

Generally it is seen that the first child usually gets 
more attention and care. As the number of children increase, 
the mother has less time to look after them. Also, with 
increasing family size there is a constraint on the financial 
resources. 

Therefore, children born of a higher birth order have a 
tendency to develop malnutrition and infection. 

Gupta S. et al, (1976) showed that the frequency of 


morbidities was significantly high after the second child. 


Immunisational Status: 


Four respiratory illness such as measles, diphtheria, 
whooping cough and childhood tuberculosis are preventable by 
immunisation. The lack of childhood immunisation history 
against these therefore, constitutes an important risk factor. 
Pneumonia is a common complication associated with measles. 
Many antecedent viral infection seem to play an important role 
in the invasion of the human host by bacterial pathogens 
present in the oropharynx. 

Prof. Jacob (1989) in his paper ‘Role of Immunisation,’ 


stated that routine vaccines for prevention of diseases like 


diphtheria & measles have an impact on ARI morbidity and 
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mortality. Without immunisation it is said that an average of 
three out of every hundred children born will die from 
whooping cough. 

Prat DS, (1985) stated that at global level, out of an 
estimated 2 million deaths from measles and its complications, 
about 1/3rd i.e. 0.7 million were caused by pneumonia. In 
India, every year an estimated 16 million pre-school children 
suffer from measles and 200,000 die from the disease and about 
90-50% from an associated pneumonia as mentioned by Steinhoff 
MC and John JT, (1982) and John JT, (1983). 

Singhi S and Singhi P, (1985) by the estimate suggested 
that measles accounts for 2.3 — 6-0% of all ARI episodes, 5- 
40% of all pneumonia related mortality in children under five 
years of ee 

The community based data from Nepal shows that measles 
accounted for 9.4% of all ARI episodes and 41% of all moderate 
and severe ARI episodes. This was noted by Pandey MR et al, 
(1985). The relative risk of ARI among children due to non- 
compliance with childhood immunisation is 1.29 (CDC). 

f It has been estimated that an effective measles 
immunisation programme using currently available vaccine 
strains and covering 75-90% of all children by 9-11 months of 
age will reduce measles incidence by 51-68% therefore a 
successful immunisation programme covering at least 80% of all 
children under five years of age is likely to reduce the total 
ARI morbidity by 1.5-4% moderate to severe ARI morbidity by 


2.5-30% and ARI mortality by ate a as mentioned by Feachhes 


RG and Koblinsky MA, (1983). 
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/The WHO estimates state that the ARI complications of 
measles accounted for 0.48 million deaths (11% of ARI deaths 
and 55% of all measles deaths) and that the ARI complications 
of pertussis accounted for 0.26 million deaths (6% of ARI 
death and 72% of all pertussis Ree the > Pet eeae M et al, 


(1992). 


Birth Weight: 
} tabiae with a low birth weight (LBW) present unique 
problems pertaining to their survival. 

They are more prone to death from pneumonia and ARI may 
be responsible for 20-30% of total infant deaths but the 
information on precise role of ARI as a cause of infant death 
amongst LBW babies is scant /This was noted by Datta N, 
(1987). 

Ait is estimated that LBW may contribute upto 60% of total 
infant mortality rate (Bhargava SK and Mittal SK, 1982 The 
fact of increased mortality rate in LBW ranges is well 
established. 

, Bhargava SK et al, (1979) in an urban cohort followup of 
421 babies from O-6 years reported a higher incidence of ARI 
upto the age of 3 years. Proportion of babies between 2.0 kg 
and 2.0-2.5kg birthweight range suffering from ARI upto the 
age of three years was higher as compared to those above 2.5 
kg birthweight range. 


Bhakoo ON (1987), reported in his study that/ lower the 


birth weight of babies, higher are his chances to develop 
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In a rural cohort study, by Bhakoo ON (1985), ARI deaths 
amongst LBW babiés were significantly higher (7.1%) as 
compared to normal birth weight babies (0.9%). A total of 79% 
contribution to overall ARI mortality come from LBW babies as 
compared to their normal counterparts. This is an/indirect 
evidence to suggest the extent of severity of ARI amongst LBW 
babies 

a study in UK by Crosse VM (1972) mortality per 1000 
live births during infancy was 26.4% among LBW children 
compared to 6.8 among birth weights of greater than 2.5 kg 
giving a risk of 3.9. 

In a study carried out by Rav S et al, (1979) it was seen 
that mortality rate was higher in infants weighing less than 
2.3 kg and also the chances of surviving an illness are 
distinctly better with an higher birth weight. Broncho- 
pneumonia and prematurity were the main causes of morbidity 
and mortality. 

Bhargava V et al, (1970) in their study found that 

/mortality was inversely related to the birth weight, 

In 1979, ee observed in their study that 
children with birth weight 2.5 kgs suffered from higher 
morbidity rates in preschool years than did the normal weight 
children, but there was no difference after five years of age. 
Respiratory illness and diarrhoea were the prime causes of 
morbidity and mortality in these children. 


In contrast, findings of a study carried out by 


Vandernberg BJ, (1968) reported no difference in the inoidence 
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of respiratory illness amongst LBW and NBW babies upto the age 
of 2 years. The illness reported per 100 children was 145.9 
and 130.3 in LBW babies in contrast to 153.2 and 130.6 in NBW 
babies during the first and 2nd year respectively. 
Similar results have been reported in another rural 
community based cohort study carried out by Datta N et al, 
—_—_—————— 


(1987). However the duration of moderate and severe episodes 


was longer amongst LBW babies as compared to NBW babies. 


Maturity: 

Vulnerability to infection increases in preterm babies 
or, small for dates babies due to their poor immunological 
status. Amongst preterm, 13.4% deaths were attributed to 
pneumonia during the first three months of age. 

Preterm babies suffered from a higher attack rate. This 
was noted by Bhalla JN, (1977). 

Bhargava SK et al, (1974) found that besides gestational 
age, growth, aberration-in-utero were reported to affect 
adversely ARI morbidity, since SFD babies had higher attack 
rate in comparison to preterm babies (11.3% V/s 5.5) upto the 
age of 6 months. 

A higher frequency of ARI in SFD babies are compared to 
those with appropriate for gestational age (AGA) was reported 
in 50 babies in each group from 0-6 months age. Respiratory 
infections amongst SFD babies were also of a longer duration 


as compared to AGA. This was noted by Srivastava AK et al 
(1978). 


Bhargava V et al (1970), in their study found that 
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mortality in babies born before 37 weeks sala ties was 43.2% 
while it was only 11.1% in babies born after 37 weeks or more 
when mortality was co-related with the gestational age 
irrespective of birth weight. It became evident that mortality 
was almost 4 times in babies with gestational age less than 37 
weeks, compared with those with the gestational age of 37 


weeks or more. 


Breast Feeding: 

/ Breast milk and its aht infect ive properties are well 
documented. It contains various factors like secretory Ig A, 
lysozymes, specific inhibitory substances for viral infection 
and anti-staphylococcal factor. These humoral antibodies and 
other host resistance factors present in human milk play a 
crucial role against both viral and bacterial agents. (Ghai 
OP, 1989)// 

Several studies eg Winikoff B (1981); UNICEF (1981); have 
recognised that breast feeding reduces the risk of ARI 
morbidity and mortality. 

Two prospective studies in India by Chandra R K, (1979); 
Kumar V et al (1981), have shown that the risk of ARI in 
bottle fed infants are more, specifically after 4 months. The 
protection offered by breast feeding against moderate to 
severe ARI (i.e. ARI requiring hospitalisation or broncho 
pneumonia/bronchiolitis or bronchitis) is more definite /The 
median relative risk of moderate to severe ARI is 2.5 times 
higher in bottle fed infants as compared to breast fed ones. / 


V 
In a study carried out by Kumar V et al (1982), at Ambala 
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it was seen that infants who were breast fed had significantly 
lower attack rates than those who were given bottle feeds. 

xf At any age, @ child who is malnourished is likely to 
become seriously ill or die because of pneumonia. By giving an 
infant breast milk alone for at least the first 4-6 months of 
life helps greatly in protecting the infant against Sadi 

/ Bottle-fed babies it is said, have on an average twice as 
many bouts of pneumonia as compared to breast fed babies (WHO, 
1991). 

ANWith the practice of breast feeding, the risk of 
admission to hospital for respiratory virus infection have 
been brought down by half as mentioned by Pullan C et al 
(1980). Also — A et al (1990) found that children who 
were breast fed suffered less respiratory illnesses than those 
children who were only bottle 6 ol 

Several other studies by Dugdale AE, (1971); Adenbonojo 
FO, (1972); Frank AK et al (1982) have shown little or no 
association between breast feeding and overall prevalence of 
ARI especially after controlling for family and social 


factors. 


Feeding during illness: 
In a study carried out by Kapoor SK et al, (1990) it was 


seen that 89.60% of the mothers continued breast feeding or 


feeding during respiratory illness. 
Khallaf WN, (1992) in a study carried out in Egypt noted 


that mothers continue to breast feed or feed their children 


during ARI. 
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Respiratory infections are first treated at home with 
water flavoured with sugar and spices such as fenugreek, mint, 
cumin and aninse. 

It was seen that in Bolivia, (Wilson R, 1992) mothers 
often treat the children with traditional herbal teas (agbo) 


or home made remedies for cough. 


Family Size: 

/ Family size has been shown to influence the nutrient 
intake of families of low socio-economic group. In a study 
carried out by Kumar A et al, (1976), ‘aaetine with 4 or more 
children were observed to have poor intake of Sasori ee and 
proteins than families with 3 or less children. 

/AsS a result the prevalence of PEM among children was 
found to be ELIT D high in larger families having four 
or more children as compared to smaller families with three or 
less children/ 

/the prevalence rates of respiratory infections was more 
in larger families than the smaller ones./The findings 
indicated that/one-fourth of the total infections of 
respiratory and gastro-intestinal nature among children could 
be avoided by just limiting the number of children to three or 
less in families of poor socio-economic cage 4 

Gupta S et al, (1976) showed that there was significant 
direct relationship between family size and PEM, vitamin 


deficiencies and common infections in their study carried out 


on children below age of 15 years. 
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Socio-Ec c Status: 

A income directly relates to purchasing power of nutrients 
and is a ery of housing conditions, environmental 
sanitation and aquisition of education and knowledge amongst 
others of child care. Income also determines the availability 
of medicare and is one of the factors determining the socio- 
economic status of a person. Health depends considerably upon 
the capability of the families economic resources to meet the 
essential needs of good nutrition/~ 

/ Gupta S et al (1976) in their stu@y reported that 
families with lower income had more number of children and the 
percentage frequency of illness revealed that 55.5% of 
children in lowest income group were frequently ill as 
compared to 15% in high income eit Fer ens and the ear 
infections was noted with greater frequency in children of 
lower income group. Also larger. number of children in low 


socio-economic group died. 


Literacy/Educational Status of the parents: 
/ Leowsk i J (1986), in his study found that childhood 


mortality was twice as high when mothers had no education 

compared to mothers with elementary education and four times 

as high when compared to mothers with secondary ae 
Walia BNS et al (1988) reported that parent educational 


status did not show any co-relation with ARI episodes per 


child per year. 
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Type of House: 
In rural India, the houses that are seen are mainly three 
/types ie Sutechs } -dndre walls are made of plain mud or pucca 
wv 
where cement is used or the mixed type / Kutccha houses tend to 
have dampness which is known to facilitate respiratory 
oppo ngcteall” 

Agarwal DK and Katyar GP, (1981) found that the morbidity 
incidence was significantly higher in those children who lived 
in kutccha or mixed houses as compared to those living in 
pucca houses. 

Gupta S and Krishnmoorthy KA, (1970) also noted a higher 
frequency of illness ie 76.5% in those living in kutccha 
roofing as compared to a frequency of illness of 60.1% in 
those with pucca roofing. 

Higher frequency of illness with poor housing was seen by 
Spence et al, (1954) and Datta SP and Gopal TK, (1965). Gupta 
S et al, (1976) also noted frequent illness in those families 
with kutccha housing. 

No significant variation in the ARI attack rate was found 
when the data was analysed with respect to types of houses ie 


kuteccha or pucca by Walia B.N.S. et al, (1988) in their study. 


Overcrowding: 


Among factors that play a crucial role in the spread of 
infection is overcrowding in the home. With the system of 
joint family common in India and relatively poor socio- 


economic situation, it is expected that spread of respiratory 


pathogens would be facilitated under these conditions. Of 
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several social factors, overcrowding in the house (five 
members in one or two rooms) was found to be the one which was 
intimately iit a to the high incidence of respiratory 
iliness. This was noted by Briamhle Combe FSW et al (1958). 
Gwatney JM et al, (1975); observed that in continued close 
contact in the more crowded families higher secondary attack 
rates were seen. 

Kumar V et al (1982) in India show that there is a 
greater likelihood of ARI in large families than those with 
fewer family members. The relative risk of ARI among children 
due to overcrowding was 1.24 (C.D.C.). 

Wallia BNS et al (1988), mentioned that no significant 
co-relation was seen between ARI attack rate and number of 


rooms per member in the house. 


Domestic Animals: 


Domestic animals, usually come in close contact with the 


children during play. 


In a study carried out by Wallia BNS et al (1988), no 
significant variation was when data was analysed in respect to 


presence of domestic animals. 


Indoor Pollution: 


"4 Of the principal categories of indoor pollution research 
in developing countries has focussed on combustion generated 


pollutants and principally those from solid fuel fired cooking 
and heating stoves. 


Such stoves are used in more than half the worlds 
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households and have shown in many locations to produce high 
concentration of particulates, carbonmonoxide and other 
combustion dereted ps) yuveut:, This was noted by Chen BH et 
al, (1990). 

Pillotto LS and Douglas RM, (1992) mentioned that 
nitrogen dioxide is produced from the combustion of fossil gas 
fired appliances and is also a component of tobacco smoke/ It 
has been shown to be toxic to the respiratory tract in 
experimental animals. A number of recent studies have 
suggested that/ children exposed to significant levels of 
nitrogen dioxide in the homes may be more susceptible to 
respiratory illness than children exposed to normal ambient 
levels. The inhalation of polluted air causes damage to 
tracheo-bronchial mucosa and bring about ciliary paralysis 
which might increase susceptibility to severe infection. 

Respiratory distress symptoms have been associated with 
use of smoky fuels in West India, Ladakh and in several 
Chinese studies amony the different age groups. ARI in 
children has been associated with Nepali household smoke 
exposures as noticed by Chen BH, (1990) / 

The results of the study by Wafula EM et al, (1990) 
carried out /in houses where most of the cooking was done on 
open fires using firewood and crop residues as fuel, indicated 
that exposure to excessive levels of toxic pollutants in smoke 


from biomass combustion are likely to occur especially among 


pre-school children and womené 


/ The major sources of indoor pollution heating and cooking 


devices, chronic pollution seems to lead to an increase in the 
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prevalence of upper and lower respiratory airway symptoms. 

In young children early exposure to pollution contribute 
to the development of chronic airway disease later in bite / 
Dales RE et al, (1991); Neas LM et al, (1991) Koo LC et al, 
(1990) reported in their studies that the vere and 
prevalence of all respiratory symptoms were consistently 
higher in homes which reported moulds or dampness and showed 
an increase in household nitrogen dioxide. 

/; Walia BNS et al, (1988) report that the ARI attack rate 
in the children from those families which were using both 
kerosene as well as solid fuel (wood and cowdung) for cooking 
was found to be significantly higher (1.42 episodes per year) 
than those where only solid fuel was being burnt (1.01 
episodes per year) / 

/ Pandey MR et al, (1989) showed an increase in total as 
well as moderate and severe ARI episodes in infants with an 
increase in average time spent daily near the fireplace. Those 
exposed for less than one hour had 2.1 episodes per child in 
contrast to 3.6 episodes per child in those exposed for four 
hours or nore / 
yf Honicky RE et al, (1983) in a historical prospective case 
study found that 84% of 31 children whose homes were heated by 
wood burning stove had at least one respiratory symptom 
whereas only 3% of 31 matched control children whose homes 
were heated by other means had respiratory symptoms / 

Study conducted in the Gambia by Pandey et al, (1989) 


failed to show a relation between ARI and indoor pollution. 


Dijkstral et al, (1990) in their study quote that the 
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development of respiratory symptoms over time was not 
associated with indoor exposure to nitrogen dioxide. No 
relationships were found between exposure to kerosene stoves, 
wood stoves and respiratory illness as per the study carried 


out by Azzizi BH and Henry RL, (1991). 


Nutritional Status: 


(7 Synergistic action between malnutrition and infections is 
well recognised as the presence of one predisposes and 
aggravates the other. Malnutrition lowers the systemic and 
local immune and defence mechanisms, decreases respiratory 
muscle, and weakens the cough reflex. These factors together 
with impaired regeneration of respiratory epithelium increase 
the susceptibility to, and persistence of acute respiratory 
infections. In the malnourished child, there is significant 
impairment in immunity of cellular type which increases 
susceptibility to ARI and secondary infection. As the 
secretory Ig A is generally reduced, the recovery from 
infections is delayed and infections tend to be severe in 
malnourished stpjects Aus 

Y The complications in a malnourished child are more 
frequent and the prognosis more grave, for instance, also 
pneumonia may be 20 times more frequent in malnourished child 
as compared to normal nour ished children/ ) 

ao 

Ceiiasiveis and severely malnourished children have 15-198 
times increased risk of acquiring moderate and severe ARI and 


have a 4-13 times increased risk of ARI associated deaths / 9 


J James JW, (1972) in his study found that bronchitis 
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occurs three times and pneumonia 19 times more frequently 
compared with normal children. 

Ay Gitlyd A deficiency defined as clinical xerophthalmia 
also predisposes children under five years of age to 1.8 times 
increased risk of ARI (Sommer A et al 1984). The association 
of higher incidence of ARI with xerophthalmia may be because 
Vitamin A is essential for the functional integrity of the 

wovces / 

Available data examining the relationship between the ARI 
and malnutrition in children under five years of age suggests 
that the overall incidence of ARI is not increased in 
malnourished children. However/ARI episodes in these children 
are of longer duration and increased severity and are 


associated with high mortality/ 


Seusonal Variation: 


Z1n heveidpea and developing countries respiratory 
infection usually occur more frequently during cold weather 
than any other season, twice or three times as common in 
winter (CDC). This is specially true in north India/ 

Reddiah VP and Kapoor SK, (1988) in their study noted 
that the attack rate of ARI was lowest in June & highest in 
January, overall the attack rate was higher in winter months 
than in summer months showing a distinct seasonal variation. 

The morbidity of ARI followed a definite seasonal pattern 
in the study carried out by Patwari AK et al, (1988) where the 


highest incidence of ARI was seen between September to 


December. 
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Similar seasonal variation have been found in studies 
carried out by Venkatesh S and Bansal RD, (1986); Gulati PV, 
(1965); Bhargava SK et al, (1979). 

In Calcutta, however a peak incidence was seen before 
enduring monsoon season as there is no extreme of heat and 
cold and in monsoon it is comparatively cooler. Narain JP and 
Sharma TD, (1981); found that ARI occurred most frequently in 
post-monsoon period (with highest in the month of August) but 
in comparison less frequent in winter month. Maximum 
admissions for ARI were during the post monsoon period (July 
to October) when about 45% of the total patients were 


admitted. 


Mortality/Case Fatality Rate: 
In the study carried out by Reddiah VP and Kapoor SK 


(1988), out of 141 children who died in the year under study, 
32 died of ARI giving a proportional mortality rate of 22.6%. 
22.5% infants and 22.9% in post-infancy period. 

/ Reported fatality rate for hospitalised cases range from 
5-10%. Proportional mortality is highest in children between 
1-4 years of age followed by children less than 1 year of “ae 
(C.D.C.) Avila M, (1989) found that the/case fatality ratio 
due to ALRI was low (0.98%) / 

4 Case fatality rate in a study carried out by Patwari A 
et al, (1988) in children less than 5 years of age was highest 


with post-measles ARI (39.72%); pneumonia (18.9%) and acute 


laryngotracheo bronchitis (14.41%). Case fatality rate was 
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(10.5%) as per the study carried out by Narian JP and Sharma 
TD (1981). 

Khan et al, (1990) in their study report that the ALRI 
specific mortality rate among children less than five years of 
age in 31 intervention villages was 6.3 deaths/1i000 


children/year compared with 14.4 in 7 control villages. 
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MATERIALS AND METHOSS 


4. MATERIALS AND METHODS 


The present study is a longitudinal study of Acute 
Respiratory Infection among the under five children ina rural 


area. 


4.1. Stud rea: 

The proposed study was carried out in 46 rural area in 
South Goa, which included six villages namely Mandur, Dongrim, 
Azossim, New-Azzosim, Neura-o-grande and Neura-o-pequeno which 
are covered by the Mandur sub-centre. 

The twenty bedded Rural Health-cum-Training Centre (RHTC) 
attached to the Department of Preventive and Social Medicine, 
Goa Medical College is situated in heart of the area and 
caters to the health needs of the population under its 
jurisdiction. All the cases requiring specialist care are 
referred to the Goa Medical College and hospital. 

Geographically, this study area is situated 18 Km from 
Panaji, the capital of Goa and i4 Km from the Goa Medical 


College and Hospital, Bambol im. 


4.2 Selection of the study population: 


There are five sub-centres covered by the RHTC namely, 
Mandur, Carambolim, Curca, Goa-Velha and Agassiam. The study 
has been carried at the gsub-centre Mandur having a population 


of 6,235 (as per the census cards maintained at the RHTC 
Mandur and Neura Panchayats). 


With an average birth rate of 14.5 per 1000 there were 
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450 under-fives. However only 390 children were included in_ 
ee — 


this study as 57 children had dropped out because of migration 


- -. enn rel liedaate mated 
and 3 children had expired./ These under-five children 
identified on the first of August nineteen ninety two were 


taken as the study population. / 


4.3 Methodology: 


VA proforma was prepared after studying the available 


literature on the subject. A pilot survey was conducted in 


about 50 families in the village of New Azzosim to assess the 
suitability of the proforma. It was finalised after making the 


necessary changes based on the experience gained by the pilot 


pea ee me 


study ~~ 


Since all the villages were numbered by the respective 
village Panchayats, there was no difficulty in locating the 
houses and a ward-wise list was prepared. 

very child was examined once a month; by paying a home 
visit (accompanied occasionally by a multi-purpose worker). If 
the child was not available at the time of visit three 
repeated home visits were made after a weeks duration to 
contact the child. Even after this if the individual selected 
was not available for the interview and examination due to 
various reasons, the child was excluded from the study. f 
/ After establishing a rapport, the mothers of the subjects 


were interviewed mostly in the local language that i8 


Konkani 
J 
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ools of ta collection: 
Detailed history was obtained and recorded on the pre- 
tested proforma’ During the first visit, the baseline data 
y obtained was noted in the proforma which had the following 
schedules: - 
iM 
/ sesabire I 
It consisted of personal data that is Name of the child, 
Names of the parents, Address, Age and Sex of the child. The 
age of the child noted at the beginning of the study was taken 


into account for the sake of convenience. 


Schedule II 

It consisted of history of factors known to influence ARI 
mainly, Birth Order, Birth weight, Feeding practices, Socio- 
economic status, Literacy of the mother, Living conditions, 


Fuel used for cooking, Type of house and flooring etc. 


Schedule III 
It included the morbidity profile which had three sub- 
divisions. 
i) Symptomatology 
ii) General Examination 


iii) Systemic Examinatiom 


4.4. S tomatol ‘ 


Symptoms suggestive of ARI were enquired for i.e. cough, 


nasal congestion, /blockage, running nose, throat pain, fever, 
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# rapid breathing, inability to take feeds, in drawing of chest, 


ear-ache. 


4.4.2 General Examination: 

Weight of the child was noted on a spring balance with 
minimum clothing on. If the child was unable to stand then the 
weight of the mother with the child and the weight of the 
mother alone was noted. The difference between the two was 
taken as the weight of the child. The nutritional status of 
the child was assessed. 

Throat was examined for any congestion using a torch- 
light and a tongue depressor. Any sub-mandibuiar 
lymphadenopathy was looked for and the ears was examined for 


any discharge. 


4.4.3 Systemic Examination: 


The respiratory system was examined by Inspection, 
Palpation, Percussion and Auscultation method. No laboratory 
investigations were carried out as they were operationally not 
feasible. 

SO the follow up visits every month, history of episodes 

of ARI occurring during previous 30 days including the day of 

. the visit was obtained. df the answer was in the affirmative, 
history bidsthind ts treatment received by the child, course 


of disease etc. was obtained and the severity of the episode 


was assessed. 
Y 


The child was then examined for signs of ARI. Based on 


the symptoms and signs the episodes were sub-divided into 
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mild, moderate and severe types. 
Data collected was analysed and tabulated to find out the 


a 
epidemiological factors responsible for ARI, the morbidity and 


mortality due to ARI and the seasonal variation of ARI. 


“4.5 Interpretation of the data: 
4.5.1 ARI: is defined as "Any episode of acute symptoms and 
signs resulting from infection of any part of the respiratory 
tract its structures including para nasal sinuses, middle ear 


and pleural cavity. 


4.5.2 Episode of ARTI: "A new episode of ARI was considered as 


are occurring after a period of 10 days.’ (as per ARI News 


20:1 Aug 1991) 


4.5.3 Severity of ARI episode: They were divided into the 


following based on various criteria. 


4.5.3.1 Mild ARI: 
Cough 
Blocked/running nose 
Ear Pain/discharge 


Hoarseness of voice. 


4.5.3.2 Moderate ARI 
Rapid breathing (Respiratory Rate (RR) 50/min) 


Difficulty in feeding 


Wheezing 
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Acute Ear Infection 
. 
4.5.3.3 Severe ARI: 
Visible Rib/chest indrawing/very rapid breathing 
(RR 60/min) 
Inability to drink 
Stridor in calm state. 
Convulsions 


Altered (eee at alls dhe obi id beS 


4.5.4 Birth Weight: (as per Text Book of Pediatrics 
by OP Ghai) 
4.5.4.1 Low birth weight ‘ Birth weight < 2.5 Kg. 
4.5.4.2 Normal birth weight: Birth weight between 
2.5 tg - 3 Sg 


4.5.4.3 High birth weight : Birth weight > 3.5 Kg. 


4.5.5 Maturity: (as per Text Book of Obstetrics by Dutta) 


4.5.5.1 Preterm : Period of gestation < 37 weeks. 
4.5.8.2 Tere $ Period of gestation 38 to 42 weeks. 
4.5.5.3 Post-term : Period of gestation > 42 weeks. 


4.5.6 Immunisational Status: (as per EPI) 


4.5.6.1 Completely Immunised : A child less than one year of 
age was said to be completely immunised if he/she had received 


the primary immunisation consisting of 1 dose of BCG; 3 doses 


of OPV; 3 doses of DPT; 1 dose of Measles as per the 
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immunisation schedule. A child between 1-4 years should have 
received in addition to the primary immunisation, 1 booster 
of DPT and 1 booster of DT as per the immunisation schedule to 


be called completely immunised. 
4.5.6.2 Incompletely immunised : If a child had received any 
one or more of the above but less than complete immunisation, 


he/she was said to be incompletely immunised. 


4.5.6.3 Not immunised at all : If a child had received none of 


the above. 


4.5.7 Nutritional Status: Nutritional grading was done as per 


the classification of the Indian Academy of Paediatrics i.e. 


4.5.7.1 Grade I : 71-80% of Harvard standard 
4.5.7.2 Grade II : 61-70% of Harvard standard 
4.5.7.3 Grade III : 51-60% of Harvard standard 
4.5.7.4 Grade IV - 50% of Harvard standard 
e's Socio-Economic Classification: It was based on 


Kuppuswammy classification (Text Book of PSM by Mahajan and 
Mahajan) which included: 


4.5.8.1 Education: 


i)Professional «e444 ereees 7 

ii )BA/B.Sc. degree swe eeeeeeces 6 

iii)Primary High School ........--. 5 

iv)Higher Secondary Certificate .. 4 

v)Middle School KES 3 . : 
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4.5.8.2 Occupation: 


i) 
ii) 
iii 


iv) 


4.5.8.3 
i) 
ii) 
iii 
iv) 
v) 


vi) 


PROTGORIONE!.  « Feke PAK HOS ER 
Semi Proveseioug! ....5-.2-sarans 
) Clerical/shop owners ......... 
BeAlled WGrTWere. «2 iis ee sinsaae 
Semi skilled workers ......... 
Unekilied workers ......6¢2sas5 


>) RReMRIOvee.. § fa SESS tw was bs 


Income: 


BOO@VG DBOOCO7MLN «icc cc cs seens 
'Goe = Bee 66 sew wees wi eos 


, FSG = SSG 6b reo dee tne es 


1i = 20S Fewer vessti vas 
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Total Score =~ A+ B+#+C= 


26 - 29 I Upper 
i6 - 25 II Upper Middle 
32 


12 


10 


ii - 15 III Lower Middle 
5 - 10 aiV Upper Lower 


< § Vv Lower 
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4.5.9 Over-crowding: was judged based on the accepted 


standards in terms of floor space. (Text Book of PSM by Park & 


Park). 
110 sq ft or more 2 persons 
90 - 100 Sq ft 1-1/2 person 
70 - 90 sq. ft. i person 
50 - 70 sq. ft. 1/2 person 
Under 50 sq. ft. NIL 


(A baby under 12 months was not counted; children between 1 to 


10 counted as half a unit). 


4.6 Analysis: 
Data collected was tabulated and analysed by applying 


appropriate tests of significance, with statistical guidance. 


4.7 Health Education: 


Health Education was imparted to the mothers regarding: 


i) Early recognition of signs of pneumonia. 
ii) House hold measures taken to treat mild ARI 
episodes. 


iii) When Hospital care is necessary. 
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4.8 Limitations of the study: 


1) This study was conducted in a rural population in Goa. It 
will not be applicable to the general Indian rural population. 
Hence, it should be viewed accordingly. 

2) The children born during the study period were not included 
in the study population. 

3) The history of the mother was solely relied upon in the 
follow up visits which were once a month and therefore there 


could be an error in recall and the milder episodes may have 


been forgotten. 
J 
JV 


OBSERVATIONS 


AND 


5S. OBSERVATION AND DISCUSSION 
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J In this study mt was noted that a child suffered from 1.3 
episodes of ARI per year/ This finding is analogous to that of 
the study carried out by Walia BNS et al, (1988) who reported 
an ARI morbidity of 1.3 per child per year. Datta Banik ND et 
al, (1969) too, observed an ARI episode rate of 1 to 1.3 per 
child per year. 

However some studies have reported a higher number of ARI 
episodes per child per year for eg. the ARI morbidity rate in 
a study carried out by Kamat KR et al (1969) was 6 per child 
per year. 

/The low episode rate in this study could be due to various 
factors like, high literacy status of mother, good 
immunisation status of the child Stes 
Table I : 


AGE AND SEX DISTRIBUTION OF ARI CASES 
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DISTRIBUTION OF THE CHILDREN ACCORDING TO SEX 


FEMALES 
51% 


AGE & SEX DISTRIBUTION OF ARI EPISODES 


/ y, 


J FEMALES 


L_] MALES 


93 ha lt 
20 oe ol 
6 
0-1 1-2 2-3 


3-4 4-5 


AGE DISTRIBUTION OF ARI EPISODE / CHILD / YEAR 
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/In the above table it is seen that maximum number of 
episodes were in the age group of O-1 years i.e. 1.7 episode 
per child per year and minimum in the age group 2-3 years i.e. 
O.1 episode per child per year. / 

Higher incidence of ARI in infants was also noted in a 
study carried out in urban Delhi by Gulati PV (1977) and in 
the study carried out by Datta-Banik ND et al (1969). Patwari 
AK et al, (1988) too noted that majority of ARI cases were 
infants. 

While Kumar V & Kumar L (1983) in their study found that 
the attack rate of ARI was 2.2 per child per year during 


infancy and it increased with increasing age. 


SEX: 


The ARI morbidity in males was 1.2/child/year which was 


similar to that in the female i.e. 1.4/child/year. This study 


———, 


is analogous with the findings of Datta DK and Walia BNS 


(1988) which revealed no difference with regard to ARI on the 
basis of sex. 

Pe ive's studies show that respiratory infections tend to 
affect more frequently males than females. The Communicable 
Disease Bulletin reports a ratio of 1.7 to 1 of ARI in males 
and temales./ 

This could be observed due to preferential treatment for 


males leading to more detection of ARI. 
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TABLE IT: 


DISTRIBUTION OF ARI CASES ACCORDING TO THE BIRTH ORDER OF THE CHILD 


ist (First) 


112 (66.66%) 


2nd (Second) 


90 (71.42%) 


3rd (Third) 56 (83.58%) 


4th (Fourth) 15 (88.23%) 


10 (88.23%) 


Figure in parenthesis indicate percentages 
x? = df = 4P < 0.05. 


> Ath 


Higher percentage of ARI cases vers seen in children of 
birth order 3 and above i.ée. is. Geax nna 88.23% in the children 
of birth order 3rd, 4th and > 4th respectively. Minimum 
percentage (66.66%) of ARI cases were seen in children of the 
first birth order. The result was statistically significant. 


Gupta S et al (1976) showed that the frequency of 


morbidities was significantly high after the second child. 
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TABLE II! 


DISTRIBUTION OF ARI CASES ACCORDING TO IMMUNISATION STATUS OF 
THE CHILD. 


246 (72.14%) 


36 (83.72%) 


1 (33.33%) 


0 (00.00%) 


283 (72.56%) 


Figures in the parenthesis indicate the percentages. 

x? = 0.242 df = 1p < 0.05 

341 of the 390 children were fully immunised, while 43 
children had received incomplete immunisation. Only 3 children 
were not immunised at all. 

Lower percentage of children (72.14%) who were fully 
immunised suffered from ARI compared to the children who were 


incompletely immunised where (83.72%) suffered from ARI. 
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TABLE IV: 


RELATIONSHIP OF IMMUWISATION STATUS TO SEVERITY OF ARI 


x? = 82.6 df = 2 P < 0.001. 


The attack rate of ARI was higher in children who were 
incompletely immunised (2.2/child/year) as compared to 
children who were completely immunised (1.2/child/year). The 
children who were incompletely immunised suffered from more 
number of severe ARI episodes than children who were 


completely immunised. 


The difference was statistically very highly significant. 
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TABLE V: 


DISTRIBUTION OF ARI CASES ACCORDING TO BIRTH WEIGHT 


78 (80.41%) 
135 (62.21%) 


12 (85.71%) 


58 (85.71%) 


Figures in the parenthesis indicate the percentages. 

x? = 29.70 df = 2 P <« 0.05 

Of these 390 children, 97 had birth weight less than 2.5 
kg and 217 had birth weight of 2.5 - 3.5 kg. 

80.41% of children weighing less than 2.5 kg suffered from 
ARI whereas only 62.21% of the children with normal birth 
weight suffered from ARI. The adifference was statistically 
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significant. 
Proportion of babies below 2.00 kg and 2.0 - 2.5 kg birth 
weight range suffering from ARI upto the age of three years 
was higher as compared to those above 2.5 kg birth weight 
range. This was noted in a study carried out by Bhargava SK et 

al (1979). 
4 The study carried out by Bhakoo ON (1987) reports that 


lower the birth weight of babies higher are his chances to 


develop infection. 
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TABLE VI: 


DISTRIBUTION OF ARI CASES ACCORDING TO MATURITY 


45 (78.95%) 


237 (71.39%) 


1 (100.00%) 


Figures in the parenthesis indicate the percentages. 

x? = 1.38 df = 1 P > 0.05 

45 of the 57 children i.e. 78.95% of the pre-term babies 
suffered from ARI where as only 237 of the 332 term children 
i.e. 71.39%/ of the term babies suffered from ARI. The 
difference was statistically not significant. 

Preterm babies suffered from a higher attack rate compared 


to term babies. This was reported in a study carried out by 


Bhalia DN et al (1977). 


TABLE VII : 
DISTRIBUTION OF ARI CASES ACCORDING BREAST FEEDING PRACTICES 


259 (71.15%) 


Not Breast Fed 24 (92.30%) 


ee ee 


Figures in the parenthesis indicate the percentages. 
x? = 5.45 df = 1P< O. 05 
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Majority of the children in the study were breast fed i.e. 
364 out of 390 children. ‘/% 

The occurrence bf ARI was seen to be more among children 
who were not breast fed than in those who were breast fed. 
92.30% of the children who were not breast fed suffered from 
ARI while only 71.15% of the children who were breast fed 
suffered from ARI. The difference is statistically 
significant. 

The study carried out by Kumar V et al (1981) revealed 
that infants who were breast fed had significantly lower 
attack rates than those who were given bottle feeds. 

f Also Woodward et al (1990) found that children who were 
breast fed suffered less respiratory illnesses than those 


children who were only bottle Sas 


TABLE VIII: 


DISTRIBUTION OF ARI CASES ACCORDING TO FAMILY SIZE. 


‘eclaieael 


225 


SIZE OF NUMBER OF 
s 


a 


FAMTLY 


oo 


156 (69.33%) 


101 (74.81%) 


Figures in the parenthesis indicate the percentages. 
x? = 10.22 df = 2 P < 0.05 


It was seen that majority of the children i.e. 225 out of 
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390 were from family size 1-2. Out of total children belonging 
to families with family size > 4, 86.66% suffered from ARI 
while only 69.33% of the children belonging to family size 1-2 
suffered from ARI. The difference was statistically 
Significant. 

JS The prevalence rates of respiratory infections was more in 
larger families than the smaller ones / This was noted in the 
study carried out by Kumar A et al (1976). Several studies, 
i.e. Manmohan & Kumar V et al (1982) and Bhargava SK, (1984) 
show that there is a greater likelihood of ARI in large 
families than those with fewer family members. 

Walia B.N.S. et al, €1988) observed no significant 
variation in the ARI attack rate when data was analysed in 


respect to family size. Nor 


eq 


TABLE IX: a) pel gu eat | 


DISTRIBUTION OF ARI CASES ACCORDING TO SOCIO-ECONOMIC STATUS 


4 (36.36%) 
Upper -— Middle 45 (61.64%) 


Lower -— Middle 54 (78.57%) 


Upper - Lower 70 (71.70%) 


Lower 4 (100.00%) 


Figures in the parenthesis indicate percentages. 
x? = 15.09 df = 3 P < 0.001 
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In this study, it was seen that most of the children 
belonged to the lower middle and upper lower socio-economic 
status, i.e. 196 and 106 children respectively. 

/ There was an increase in percentage of ARI cases with 
decreasing socio-economic status., The highest percentage of 
ARI cases was seen in the Cane Poe eT status while 
the upper socio-economic status class showed minimum 
percentage of ARI cases. The difference was statistically very 
highly significant. 

Gupta S et al (1976) in their study observed that the 
percentage frequency of throat infection was noted with 
greater frequency in children of low income group. 

Walia B.N.S. et al (1988) did not find any correlation 


between socio-economic status and ARI incidence amongst the 


pre-school children studied by them. 


TABLE X: 


DISTRIBUTION OF ARI CASES ACCORDING TO THE LITERACY STATUS OF THE 
MOTHER 


Professional O (00.00%) 


BA/BSc. etc. 3 (42.85%) 


Post High School 12 (60.00%) 


High School © 78 (67.24%) 
Middle School ) 117 (75.48%) 


Primary School 44 (73.33%) 
Illiterate 29 (84.38%) 


Total 390 283 (72.56%) 
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Figures in the parenthesis indicate the percentages. 
x*? = 5.71 df = 1 P< 0.05 
Jan increase in number of ARI cases was seen with 
\ decreasing literacy status of the nerner (00. a8 of children 
whose mothers were illiterate suffered from ARI whereas only 
42.85% of children whose mothers were literate suffered from 
ARI. The occurrence of ARI decreased with increasing literacy 
Status of the mother. The relationship between the literacy 
of the mother and ARI was statistically significant. 
Walia BNS et al (1988) reported in their study that 
parental educational status did not show any co-relation with 


ARI episodes per child per year. 
TABLE XI 


DISTRIBUTION OF ARI CASES ACCORDING TO THE TYPE OF HOUSE. 


160 (80.00%) 


116 (68.24%) 


7 (70.00%) 


Figures in the parenthesis indicate the percentages. 
x? = 4.62 df = 1 P< 0.05 


Of the total 210 children living in kutccha houses 160 
children i.e. (80.00%) suffered from ARI where as only 116 of 


the 170 children i.e. (68.24%) staying in pucca houses 


suffered from ARI. 10 children lived in mixed houses, out of 
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DISTRIBUTION OF ARI CASES ACCORDING TO 
TYPE OF HOUSE 


ARI CASES IN PERCENTAGE 


Bice KUTCCHA PUCCA OTHERS 
TYPE OF HOUSE 


DISTRIBUTION OF ARI CASES ACCORDING TO 


TYPE OF FLOORING a 
80.00% | a 
0) : 
< 60.00% 
S 
50.00% 
[a4 
a “ 
30.00% 
3 
S 40,00% 
~~ 
<x 
10,00% a 
| yo 
0,00%- 
PLAINMUD MUD & COWDUNG OTHERS 


| TYPE OF FLOORING 


which 7 suffered from ARI. There was a significant association 
seen between ARI and type of house. 

This finding is Bimilar to that of the study carried out 
by Agrawal DK and Katyar GP (1981) who report that the 
morbidity incidence was significantly higher in those children 
who lived in kutccha or mixed houses compared to those living 
in pucca houses. 

A frequency of illness of 716.5% was seen in those children 
living in houses with kutccha roofing as compared to a 
frequency of illness of 60.1% in those with pucca roofing. 
This was the observation made by Gupta S & Krishnamoorthy KA 
(1970) in their study. 

Gupta S et al, (1976) also noted more frequent illness in 
those families living in kutccha housing. 

Walia B.N.S. et al, (1988) found no significant variation 
in the ARI attack rate when the data was analysed with respect 


to type of house i.e. kutccha or pucca. 
TABLE XII : 


DISTRIBUTION OF ARI CASES ACCORDING TO TYPE OF FLOORING 


Plain Mud 


Mud & Cowdung 106 (77.71%) 


Others (Tiles, Cement etc) 20 (31.75%) 


Figures in the parenthesis indicate the percentages. 
x? = 55.62 df = 2 P< 0.001 
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Majority of the children i.e. 140 out of the total 390 
children lived in houses that has mud smeared with cowdung as 
the flooring. ® 

It was seen that more number of children (65.51% and 
77.71%) living in houses having mud and mud with cowdung as 
the flooring suffered from ARI respectively compared to those 
children living in houses having other type of flooring like 
tiles, cement etc where only 31.75% of the children suffered 
from ARI. The difference was statistically very highly 
significant. 

This high incidence could be due to increased chances of 
exposure to dampness which is known to be much more in case of 


mud or mud with cowdung than cement. 


TABLE XIII 


DISTRIBUTION OF ARI CASES ACCORDING TO SLEEPING HABITS OF THE 


CHILD 


On the floor 85 (84.16%) 


On the floor and Mat 150 (76.92%) 


On a raised surface/bed 


Figures in the parenthesis indicate the percentages. 
x2? = 30.51 df = 1 P < 0.001 


84.16% and 76.92% of children sleeping on the floor 


directly or the floor with mat suffered from ARI respectively. 
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Only 51.06% of children sleeping on a raised surface suffered 
from ARI. The difference was statistically very highly 
significant. , 

Keeping the child on the ground especially where the 
flooring is of mud, increased exposure to the dampness and 
thereby respiratory infections. This may be the cause of the 


difference seen in incidence of ARI in the various groups. 


‘TABLE XIV : 


DISTRIBUTION OF ARI CASES ACCORDING TO OVERCROWDING 


177 (17.28%) 


106 (65.84%) 


Figures in the parenthesis indicate the percentages. 
x? = 6.18 af = 1 P < 0.05 


Out of the total 390 children 229 lived in houses where 
over-crowding was present and 181 children lived in houses 
where there was no overcrowding. 77.29% of the children living 
in houses where overcrowding is present suffered from ARI 
while only 65.84% of the children residing in houses where 
there was no overcrowding suffered from ARI. The difference 
was statistically significant. 

Overcrowding in the house was found to be intimately 


related to the high incidence of respiratory illness in @ 


study carried out by Brimhle Combe F SW et al (1958). Kumar V 
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DISTRIBUTION OF ARI CASES ACCORDING TO 
OVERCROWDING 


. ARI CASES IN PERCENTAGE 


a PRESENT ABSENT 
OVERCROWDING 


DISTRIBUTION OF ARI CASES ACCORDING TO 
_* VENTILATION 


ARI CASES IN PERCENTAGE 


POOR ADEQUATE 


et al (1982) & Manmohan and Bhargava SK (1984) show that there 
is a greater likelihood of ARI in large families than those 
with fewer family members{ . pa ) 

Also Gupta S et al (1976) showed that there was 
significant direct relationship between family size and common 
infections. 

However, Walia B.N.S. et al (1988) in their study showed 
no significant variation in ARI attack rate when data was 
analysed in respect to number of rooms per member in the 


house. 


TABLE XV: 


DISTRIBUTION OF ARI CASES ACCORDING TO VENTILATION 


Poorly ventilated 190 (77.86%) 


Adequately venit lated 93 (63.69%) 


ee 


Figures in the parenthesis indicate the percentages. 
x? = 9.18 df = 1 P ¢ 0.05 


244 out of the total 390 children lived in poorly 
ventilated houses out of which 190 children that is 77.86% 
suffered from ARI. 146 out of the total 390 children lived in 
adequately ventilated houses out of which 93 children that is 
63.69% suffered from ARI. The difference was statistically 


significant. 


Agrawal DK and Katyar GP (1981) also found that morbidity 
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Agrawal DK and Katyar GP (1981) also found that morbidity 
incidence was significantly higher in those children residing 
in houses having inadequate ventilation compared to those 
living in houses having adequate ventilation. Walia B.N.S. et 


al (1988) found no co-relation between ARI and adequacy of 


ventilation. 


TABLE XVI: 
DISTRIBUTION OF ARI CASES ACCORDING TO THE PRESENCE OF 


DOMESTIC ANIMALS IN THE HOUSE 


92 (72.44%) 


191 (72.62%) 


Figures in the parenthesis indicate the percentages. 
x? = 0.0013 df = 1 P > 0.05 


Similar percentages of children living in houses where domestic 
animals were present and those where domestic animals were absent suffered 


from ARI. There was no statistical significance seen. 


Walia B.N.S. et al (1988) also found no significant co-relation 


between ARI attack rate and presence of domestic animals. 
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ARI CASES IN PERCENTAGE 


DISTRIBUTION OF ARI CASES ACCORDING TO 
TYPE OF FUEL USED FOR COOKING 


4s 
70% ae 
60% _—- 
50% 
40% 
30% 
20% 
10% 
0% 
COAL KEROSENE LPG BIOMASS 


FUEL USED FOR COOKING 


- ao 


4 (50.00%) 


22 (57.89%) 


72 (69.23%) 


185 (77.08%) 


Figures in the parenthesis indicate the percentages. 

x? = 9.21 af = 3 P < 0.05 

Out of the total 390. children, 240 lived in houses where 
biomass was used as a — for cooking. It was seen that 
maximum children from houses using biomass that is cowdung 
cakes, firewood, crop residues ete., as fuel for cooking 
suffered from ARI i.e. 77.08% where nes only 50.00% of children 
living in houses where coal was used as fuel for cooking. The 
difference was statistically significant. 

Dales RE et al (1991); Neas LM et al (1991); and Koo LC et 
al (1990) reported in their studies that the incidence and 
prevalence of all respiratory symptoms were consistently 
higher in homes which showed an increase in house hold 
nitrogen released from burning of biomass. 

Also various workers e.g. Sofoluwe GO (1968), Honicky RE 


et al (1983) have shown an increased incidence of ARI episodes 


among children who had been exposed to smoke from burning 


firewood. 


NUTRITIONAL STATUS OF THE CHILDREN 
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DISTRIBUTION OF ARI CASES ACCORDING TO 
NUTRITIONAL STATUS OF THE CHILD 
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TABLE XVIII: 


DISTRIBUTION OF ARI CASES ACCORDING TO THE NUTRITIONAL STATUS 
. 


OF THE CHILD 


72 (44.14%) 


76 (95.00%) 


62 (100.00%) 
51 (100.00%) 


22 (100.00%) 


Figures in the parenthesis indicate percentages 
x? = 155 af = 8 P <« 0.001 


y Out of total 390 children, 175 were of normal nutritional 
| LS 


status. In the malnourished group maximum children, were seen 
to have Grade I malnutrition. | 

All the children having nutritional status of Grade II and 
above suffered from ARI where as only 72 (44.4%) of the 175 


children with normal nutrition suffered from ARI. The 


difference was statistically very highly significant. 
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TABLE XIX: 


RELATIONSHIP OF NUTRITIONAL STATUS WITH SEVERITY OF ARI 


EPISODES ) 


x? = 25.03 df = 2 P < 0.001 


The attack rate of ARI was seen to increase with 


_- increasing grades of malnutrition. The attack rate of ARI was 


only 1.0/child/year in the children with normal nutrition and 
was much higher in children with Grade ii, Efi ana IV 
malnutrition, i.é. 1.62 73, 1.9 respectively. 

The children with Grade IV malnutrition suffered from more 
number of severe ARI episodes than children with lower grades 


of malnutrition. : 


Increased number of severe episodes was seen with higher 


grades of malnutrition. 


Moderately and severely malnourished children have a 15-198 


times increased risk of acquiring moderate and severe ARI as 


mentioned by Tupasi TE (1985) and Escobar JA (1976). James JW 


(1972) in his study found that bronchitis occurs three times 


and pneumonia 19 times more frequently compared with normal 


children. 


TABLE XX: 


SEASONAL VARIATION OF ARI EPISODES AND ARI CASES 


/ ARI episodes were noted to be maximum in the month of 
November and minimum in June. This study showed that ARI 
occurred more frequently in the winter period i.e. October to 
January / 

Similar seasonal pattern was seen in a study carried out 


by Patwari AK et al (1988) where highest incidence of ARI was 


seen between September to December . 
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Reddiah VP and Kapoor SK (1990) in their study found that 
the attack rate was higher in winter months than in summer 
months. Also the finding is analogous to the study carried out 
in North India (1980) where respiratory infection was seen to 
occur more frequently in winter than any other season. 

The higher incidence of respiratory infections during 
winter months may be due to low environmental temperature 
forcing the family members to stay indoors and thereby 
increasing opportunities for the spread of droplet infection. 


4 


Mortality/Case Fatality Rate: 
During the study period no mortality due to ARI was seen 
and the case fatality rate in this study was found to be zero. 
This could be due to various reasons like high level of 
health awareness among the people, availability and 
accessibility of health services and facilities situated in 
the heart of the village with good retonses services, high 


level of immunisation coverage etc. \ 
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sas. SUMMARY 
 ] 

The present study was carried out in a rural population 
of Goa from August 1992 to September 1993 in order to study 
the epidemiological factors responsible for ARI and determine 
the morbidity, mortality and case fatality rate due to ARI. 
The ultimate aim was to recommend the preventive measure to 


decrease the problem of ARI in the days to come. 


The summary of the results obtained is as follows. 

6.1 The episode rate of ARI was 1.3 per child per year. 

6.2 The highest episode rate of ARI was seen in the 0-1 
years age group i.e. 1.7/child/year and minimum in the 
age groups 2-3 years i.e. 1.0 episode/child/year. 

6.3 ARI morbidity in the males and females were eimilar 
-e. 1.2/child/year and 1.4/child/year respectively. 

6.4 Maximum number of ARI cases were seen in children of 
birth order greater than 4. 

6.5 Lower percentage of children (72.14%) who were 
completely immunised suffered from ARI as compared to 
the children who were incompletely immunised where 
(83.72%) suffered from ARI. 

6.5.1 The episode rate of ARI was high in children who were 
incompletely immunised (2.2/child/year) as compared to 
children who were completely immunised (1.2/child/yeer) 


6.5.2 The children who were incompletely immunised suffered 


from more number of severe episodes of ARI. 
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60.21% of children of normal birth weight (2.5-3.5 kg) 
suffered from ARI while 80.41% of children with birth 
weight less nec 2.5 kg suffered from ARI. 

Among the pre-term babies 78.95% of the babies suffered 
from ARI and only 71.39% of the term babies suffered 
from ARI. 

92.30% of the children who were not breast fed suffered 
from ARI while only 71.15% of the children who were 
breast fed suffered from ARI. 

Only 69.33% of children belonging to families with 
family size 1-2 suffered from ARI where as 86.66% of 
children of families with family size greater than 4 
suffered from ARI. 

Least number of children from the upper socio-economic 
status suffered from ARI i.e. (36.36%), (78.57%), 
(71.70%) and (100.00%) children on the lower middle; 
upper-lower and lower socio economic status, suffered 
from ARI respectively. 

Maximum percentage of ARI cases were seen in the 
children of illiterate mother that is 90.62%. With 
increasing literacy of mothers decreasing percentage of 
ARI cases were seen. 

ARI occurred more in the children living in kutccha 
houses (80.00%) than those children living in pucca 
houses (68.24%). 


ARI cases were least (31.75%) in children in houses 


where the flooring was of tile, cement etc compared to 


57 


7 #.£-6.23 sGQivn ainic ji al 


ix Gethiisie to £is.08 


hs 
a 
, 


itd Rade s aa pet 


S850q@ ni palvis. we4tedi aa 
fos ped nt Bex: 


cp uaee 


S$. 
7 


children living in houses with flooring of mud (65.51%) 
and mud with cowdung (75.71%). 

84.16% and 76.92% of the children who used to sleep on 
the floor directly or on the floor with mat had 
suffered from ARI respectively while only 52.06% of the 
children sleeping on raised surfaces had suffered from 
ARI. 

ARI was seen in 77.29% of the children living in houses 
where overcrowding was present and in 65.84% of 
children living in houses where there was no 
overcrowding. 

Only 63.69% of the children residing in adequately 
ventilated houses suffered from ARI while 17.86% of the 
children residing in poorly ventilated houses suffered 
from ARI. 

The presence of domestic animals in the house did not 
play a role in the occurrence of ARI. 

Fuel used for cooking played a significant role in the 
occurrence of ARI. Maximum percentage (77.08%) of 
children living in houses where Biomass i.e. firewood, 
cowdung cakes, crop residue etc. were used as fuel for 
cooking, had suffered from ARI. Lower percentages i.e. 
(50.00%), (57.89%), (69.23%) of the children residing 
in houses where coal, kerosene & LPG were used suffered 
from ARI respectively. 

All the children (100.00%) having nutritional status of 


Grade II malnutrition and above suffered from ARI where 


as only 72 (44.41%) of the 175 children with normal 
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nutrition suffered from ARI. 

The ARI episode rate was minimum i.e. 1.0 episode/ 
child/year yin the children with normal nutrition. The 
ARI episode rate was seen to increase with increasing 
malnutrition. 

The children of Grade IV malnutrition suffered from 
more number of severe ARI episodes. 

This study showed that ARI occurred more frequently in 
the winter period i.e. October to January with a 
maximum incidence in November and minimum incidence in 


June. 
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Acute Respiratory Infections are a serious public health 


problem and it is a major cause of morbidity and mortality 
among under fives throughout the world. In the developing 
countries, the associated mortality in children under five 
years of age is 30 to 40 times higher than in developed 
countries. 

Various factors have been linked with the incidence and 
severity of ARI in children. 

This study showed a maximum occurrence of ARI in the age 
group O-1 years which suggests that this age group is the most 
vulnerable. This could be due to poor immunological status of 
the child, therefore more attention is to be focussed on the 
infants. 

Low birth weight babies (LBW) were seen to have higher 
incidence of ARI than the normal birth weight babies. Preterm 
babies too, have an higher incidence of ARI as compared to 
their term counterparts. LBW is indirectly the reflection of 
the health and nutritional status of the mother and the care 
she receives during pregnancy. Therefore an improvement in the 
ante-natal care would decrease the incidence of LBW and 
thereby ARI morbidity. 

Also, in addition, proper case management in the primary 


health care settings would contribute to decrease in mortality 


due to ARI. 
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A distinct, increase in the incidence of ARI was seen 
with increasing family size. Family planning would play a 
significant role im counter acting this factor. The programme 
should lay equal stress on operative procedures of 
sterilization as well as on spacing methods. 

Limiting the family size would also contribute to 
improvement in poor housing conditions and socio-economic 
status which were seen to significantly affect the occurrence 
of ARI. 

Breast feeding was seen to play a positive role in the 
incidence of ARI therefore promotion of breast feeding is an 
important factor in increasing the resistance of the child to 
infection. 

In many instances in the rural area, the flooring of the 
house is of mud and the practice of keeping the child on the 
floor, increases the chances of exposure of the child to the 
dampness and thereby increases the risk of respiratory 
infection. Therefore parents should be educated on this 
aspect. 

The importance of adequacy of ventilation in the house 
should be emphasised upon as indoor pollution due to smoke 
from fuel like biomass was seen to increase the risk of ARI. 

The community should be persuaded to have bio-gas plant 
through their resources, in order to decrease indoor pollution 
from cooking fuel. 

The incidence of ARI was seen to be significantly related 


to the nutritional gtatus of the children therefore health 


education regarding the nutritional requirements and methods 
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of preparing locally available nutritious food and importance 
of growth monitoring should be emphasised. 

The same opportunity can be utilised during immunisation 
of the child which is also a significant factor in determining 
the occurrence of ARI. 

Impression that until the socio-economic conditions 
improve, reduction in morbidity and mortality rates cannot be 
achieved is not strictly true as it is not realised that 
better utilisation of existing health facilities alone would 
automatically result in the improvement in the health of the 
community. 

Intersectoral co-ordination will go a long way to achieve 
a decrease in the ARI morbidity and mortality. ARI control 
programme may be integrated with other programmes, e.§. 
Control of Diarrhoeal Diseases, Immunisation, Family Planning, 
Nutrition, MCH etc. 

Overall, the points to be emphasised upon on summar ised 


as follows: 


-. Strengthening of the existing immunisation services. 
y 2 Improving the MCH and FP services. 
<7 Proper case management of ARI through: 


a) Effective teaching and training programme for medical 
students, para medical workers etc. for management 


criteria for ARI control. 


b) Provision of suitable and timely referral services to 
higher level of care. 


4. Establishment of laboratory services for the surveillance 


of etiological agents and their sensitivity pattern to 
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anti-microbials. 
Research towards: 


a) Development of new techniques for diagnosis. 
b) Production of cheap and effective vaccines for the 
primary prevention of bacterial ARI e.g. Haemophilus 


influenzae, Streptococcal pneumoniae etc. 


Health Education to mothers pertaining to: 
a) Importance of timely immunisation. 

b) Promotion of breast feeding. 

c) Recognition of moderate and severe ARI. 


a) Promotion of healthy and clean environment. 


Health authorities should be encouraged to carry out 


epidemiological studies for: 


a) determining morbidity and mortality due to ARI. 


b) Identifying high risk groups. 


Local bodies, governmental agencies and voluntary 


organisations should be involved in creating community 


awareness. 
Surveillance of ARI mortality should be recorded at the 
level of Anganwadis and subcenters for evaluation and 


adequate treatment facilities should be developed at 


primary and community health centres. 
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The National ARI Control Programme has already been 
launched by the Government of India but there is an urgent 
need to accelerate, the implementation of ARI control in view 
of its great potential to produce an impact on infant and 


early childhood morbidity and mortality. 
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